SUMmARY Over the past 40 years in England and Wales the rise in mortality from coronary heart disease has continued unabated among working-class men, whereas among professional men the rate has changed little for the past 20 years. As a result it is now 26 per cent higher in social class V compared with social class I. The difference in women is larger (+152%), and it has been present for at least 40 years.
In his Textbook of the practice of medicine the cardiologist Frederick Price' wrote in 1941, "Angina pectoris... is much more common in those classes of society who are subject to excessive mental or emotional stress or strain, being relatively uncommon in those whose occupation is of a manual character". In this paper we shall consider whether he was right, how the situation may compared with 67 per cent in social class V. In line with the then current medical beliefs, however, the label "angina" was perhaps more likely to be recorded when a businessman died of heart disease; for a working man some vaguer term such as "myocardial degeneration" might well have been preferred. Table 1 shows how diagnostic usage has changed over a period of 40 years. In 1931 the less precise descriptions of non-valvular heart disease were usual, especially for patients at the lower end of thp social spectrum. Nowadays not only are specific Table 1 Changing relative frequency of various diagnostic labels in deaths from heart diseases according to social class (men, ages 35 Table 2 shows the prevalence of angina and ischaemic-type electrocardiographic abnormalities according to employment grade. For each there is a highly significant trend, but it is stronger and more consistent for electrocardiographic abnormalities than for angina. In the lowest grade the rate for electrocardiographic abnormalities is 177 per cent of that for the top grade. Equally strong is the gradient in the association of angina with electrocardiographic abnormality: the lower the grade, the more likely it is that angina will be accompanied by electrocardiographic abnormality. heart disease in each year of follow-up (conditional on the man avoiding death from other causes).
Rates for the different employment grades begin to diverge during the first year, and thereafter the gaps grow steadily wider. These differentials were more or less consistent within each age group.9 Table 3 Age-adjusted seven-and-a-half year mortality from coronary heart disease according to employment grade, including risk of death from coronary heart disease in men with "suspected ischaemia" at initial examination [3] [4] [5] [6] times that in the top grade.
At entry to the study men were classed as having "suspected ischaemia" if they gave a history of chest pain suggesting either angina or previous myocardial infarction, or if the electrocardiogram suggested ischaemia. Table 3 shows the large increase in risk of death associated with these findings. The relative increase is more or less independent of employment grade, and as a result the presence of "suspected ischaemia" in the lowest grade identified a group that was at particularly high risk. In men without "suspected ischaemia", employment grade still predicted mortality strongly. Age-adjusted mortality rates were also calculated for all causes other than coronary heart disease. The trend over the four employment grades had the same slope as that for coronary heart disease. This indicates both that the latter can hardly be a result of diagnostic transfers, and also that the phenomenon of social class mortality differences is not specific to heart disease. Table 4 compares the employment grades with respect to some coronary risk factors. (The extent to which these factors predicted coronary mortality in the Whitehall Study has been reported already. 8) much less commonly in the lower grades.
CORONARY RISK FACTORS
Height was significantly related to grade, a height of 6 feet (1 83 m) or more being less than half as common in the lowest grade as among administrators. Coronary mortality was also strongly related to shortness, being 54 per cent greater in men whose height was 5 ft 6 in (1 -68 m) or less than in those over 6 ft (1 -83 m).9 Differences between grades in mean "body mass index" (weight/height2) were less than in height, but there was a considerable excess in the lower grades of more severe degrees of overweight.
Systolic blood pressure showed a consistent trend across the employment grades, averaging 4-2 mmHg (0-2 standard deviations) less among men in the top grade. This would correspond to a reduction of approximately 13 per cent in the estimated coronary mortality. For plasma total cholesterol level the trend was in the opposite direction, with the difference between the top and bottom grades averaging 0-23 mmol/l (again, about 0-2 standard deviations). Diet was studied in a random 10 per cent sample of participants, using three-day diary records. Differences between employment grades were small, the most significant statistically being a Fig. 3 the in Western countries, as doctors at the time firmly n as 1 -0; believed. National data take us back only to 1931. 'executive, It seems that by that time in Britain there was still , 3-2, and a true excess among professional men over artisans, bar show but it was small: most of the large apparent excess grade can probably resulted from diagnostic transfers. from the Since 1931 the mortality trend for men in social sk factor, classes IV and V has been consistently adverse, at er factors least up to 1971 (the latest year for which occupart of each tionally-related rates are available). For men in at can be social classes I and II the position from 1951 to ined even 1971 had more or less stabilised, but they had not measured yet shared in the considerable decline enjoyed by ight, over-male British doctors.11 As a result, coronary heart tolerance; disease (like all the other leading causes of death) showed a now bears most heavily on men in the working classes. For women this has been the case at least back to the 1920s. Our survey findings in the Whitehall Study confirm a large excess of coronary heart disease hows that among men in the lower employment grades, both irt disease for prevalence and mortality. In America a survey Ld parts of set up in 1954 disclosed approximate equality, in iing, yet it both prevalence and incidence rates, between strata of a Chicago utility company.'2 Later studies in America and elsewhere have tended, however, 4 0 to show the same direction of difference as in our study."3
Our most striking finding was the size of this social class effect: a man's employment status was a stronger predictor of his risk of dying from coronary heart disease than any of the more familiar 26 risk factors. A small part of this difference could have resulted from selection of unfit men into (in particular) the lowest grade of employment. But there are generally no pre-employment medical examinations for civil servants; the differential was present even among men who at entry to the study were symptom-free; it was as strong in the late as in the early follow-up period (Fig. 2) , and it was not confined to the two lower grades (where such medical selection might be expected). We conclude that it is substantially real, and therefore calls for explanation.
London civil servants as a whole had a coronary mortality rate close to the national average. It is possible, but it seems unlikely, that their individual exposures to the causes of this disease are exceptionally unequal. A more probable explanation of The multivariate analysis (Fig. 3) showed that some of the differential could be explained statistically in terms of the lower levels of (particularly) smoking and blood pressure among men in higher employment grades. Though plasma total cholesterol level was a strong predictor of coronary mortality within each employment grade, yet it did not help to explain the difference between the grades; in fact, it tended to reduce that difference. There may be other major causes of coronary heart disease not yet suspected. These could include genetic factors, acting independently of familiar risk factors. The height differences between the different employment grades, which are strongly related to coronary risk, must be indicating differences either in childhood nutrition or in genetic constitution. For centuries the social classes have been inbreeding and selectively breeding, and it would be remarkable if they were not by now genetically different. Unfortunately, we are short of suitable markers of genetic susceptibility to coronary disease.
This great concentration of heart disease among working-class men and women might not be wholly the result of specific causes: in the Whitehall Study, and in the country as a whole, the same concentration is seen for most of the other leading causes of death. Possibly some general biological factor, genetically or nutritionally determined, may nonspecifically enhance the individual's susceptibility to a variety of diseases. There is a precedent for such a factor in "male sex", which from fetal life onwards carries an enhanced risk of death from many causes, including coronary heart disease.
Conclusion
In at least one reasonably affluent section of the community-the administrative grade of the civil service-coronary heart disease is, if not rare, at least uncommon by Western standards. One factor which contributes to their fortunate position is clear and can be copied by others; namely, they smoke but little. Other important parts of the explanation remain currently unknown but may be illuminated by further research. Meanwhile, it is at least seen that affluent urban living does not necessarily carry a high risk of death from coronary heart disease.
